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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] . The present invention relates to a battery pack.

2. Description of the Related Art

[0002] A lithium secondary battery may be fabricated
in the form of a battery pack. The battery pack may in-
clude a bare cell composed of an electrode assembly
having a positive electrode plate, a negative electrode
plate and a separator, a can for housing the electrode
assembly, and a cap assembly for sealing an open upper
part of the can. The battery pack may also include a circuit
module having circuit elements such as charge/dis-
charge devices and protection circuit devices connected
to the bare cell; and an external cover connected to the
bare cell and covering the circuit module.
[0003] A lithium secondary battery generally employs
protection circuit devices such as positive temperature
coefficient (PTC) devices, thermal fuses, and the like.
These PTC devices and thermal fuses are typically sec-
ondary protection devices, separate from and in addition
to the separator which is a primary protection device fur-
nished in the bare cell. The secondary protection device
is electrically connected to a charge/discharge circuit of
the bare cell to thereby interrupt a flow of electrical current
to the outside when the battery pack rises to a threshold
temperature or when a disturbance of a preset voltage
occurs due to excessive charge/discharge or the like.
That is, the secondary protection device serves to pre-
vent explosive rupture of the battery pack.
[0004] In a conventional battery pack, the circuit mod-
ule is installed with the secondary protection device in
conjunction with the inclusion of a lead plate for electrical
connection between the secondary protection device and
the bare cell, thereby requiring a space for mounting of
the secondary protection device and the lead plate in the
circuit module. As a consequence, there are limitations
associated with the installation of numerous circuit ele-
ments in the circuit module. Therefore, the circuit module
requires a circuit board having a multilayered circuit pat-
tern therein, which disadvantageously leads to increased
production costs of the battery pack.
[0005] Further, in a typical conventional battery pack,
the secondary protection device is connected through
the circuit module to the bare cell, which may result in
low heat transfer efficiency from the bare cell to the sec-
ondary protection device. For this reason, the conven-
tional secondary protection device suffers from deterio-
ration of reliability for preventing the risk of battery pack
rupture. Document WO 2006/112627 discloses a battery
pack having an antenna arrangement electrically con-
nected to the circuit module and a PTC device provided
on the circuit board

SUMMARY OF THE INVENTION

[0006] In accordance with one embodiment of the
present invention, a battery pack includes a PTC device
in a portion of a loop antenna connected to one side of
a bare cell and is therefore capable of providing secured
mounting space of circuit elements in a circuit module,
minimized design constraints associated with the thick-
ness and width of the battery pack to which the loop an-
tenna is applied, and improved reliability for preventing
the rupture of the battery pack.
[0007] A battery pack includes a bare cell; a circuit
module on the bare cell and electrically connected to the
bare cell; a loop antenna attached to the bare cell and
electrically connected to the circuit module; and a PTC
device on the loop antenna and electrically connected to
the circuit module.
[0008] In one embodiment, the loop antenna includes
a first coverlay; an antenna pattern extending along edg-
es of the first coverlay; a first antenna lead plate and a
second antenna lead plate connected to the antenna pat-
tern; and a second coverlay covering the antenna pat-
tern, connected to the first coverlay and attached to one
side of the bare cell. The first antenna lead plate may
include a first base portion connected to a first end of the
antenna pattern and a first extension portion extending
at an angle from the first base portion, and the second
antenna lead plate may include a second base portion
connected to a second end of the antenna pattern and a
second extension portion extending at an angle from the
second base portion.
[0009] The PTC device may be between the bare cell
and the circuit module, between the first coverlay and
the second coverlay, and/or on an outside of the antenna
pattern. Additionally, the PTC device may include con-
ductive particles dispersed in a crystalline polymer. In
one embodiment, the PTC device includes a PTC body
between the first coverlay and the second coverlay; a
first PTC lead plate connected to a first surface of the
PTC body; and a second PTC lead plate connected to a
second surface of the PTC body.
[0010] Further, the first PTC lead plate may include a
first contact portion in contact with a first surface of the
PTC body, a first connection portion extending from the
first contact portion, and a first extension portion extend-
ing at an angle from the first connection portion, and a
second contact portion in contact with a second surface
of the PTC body, a second connection portion extending
from the second contact portion, and a second extension
portion extending at an angle from the second connection
portion.
[0011] In one embodiment, the circuit module includes
an antenna connection pad and a PTC connection pad
on a lower surface of the circuit module, wherein the an-
tenna connection pad includes a first antenna connection
pad and a second antenna connection pad connected to
the first extension portion of the first antenna lead plate
and to the second extension portion of the second an-
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tenna lead plate, respectively, and wherein the PTC con-
nection pad includes a first PTC connection pad and a
second PTC connection pad connected to the first ex-
tension portion of the first PTC lead plate and to the sec-
ond extension portion of the second PTC lead plate, re-
spectively.
[0012] The battery pack may also include an electro-
magnetic shielding tape between the bare cell and the
second coverlay. The electromagnetic shielding tape
may include a receiving groove adapted to generally cor-
respond to the PTC device. Further, the circuit module
may include an external terminal portion wherein the ex-
ternal terminal portion includes a power terminal electri-
cally connected to the PTC device and an antenna ter-
minal electrically connected to the loop antenna.
[0013] According to a first aspect of the invention, there
is provided a battery pack as set out in claim 1. Preferred
features of this aspect are set out in claims 2 to 15.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1a is a perspective view of a battery pack
in accordance with one embodiment of the present in-
vention.
[0015] FIG. 1b is an exploded perspective view of the
battery pack shown in FIG. 1a.
[0016] FIG. 2 is a bottom perspective view of a circuit
module of the battery pack shown in FIG. 1b.
[0017] FIG. 3 is a perspective view of a bare cell, a
circuit module, a loop antenna and a PTC device of the
battery pack shown in FIG. 1b.
[0018] FIG. 4 is a perspective view of a PTC device
shown in FIG. 3.
[0019] FIG. 5 is a cross-sectional view taken along the
line A-A’ of FIG.3.
[0020] FIG. 6a is a perspective view of a battery pack
in accordance with another embodiment of the present
invention.
[0021] FIG. 6b is an exploded perspective view of the
battery pack shown in FIG. 6a.
[0022] FIG. 7 is a perspective view of a bare cell, a
circuit module, a loop antenna and a PTC device of the
battery pack shown in FIG. 6b.
[0023] FIG. 8 is a cross-sectional view taken along the
line B-B’ of FIG. 7.
[0024] FIG. 9 is a plan view of an electromagnetic
shielding tape connected to a PTC device of the battery
pack shown in FIG. 7.

DETAILED DESCRIPTION

[0025] Now, embodiments of the present invention will
be described in more detail with reference to the accom-
panying drawings.
[0026] FIG. 1a is a perspective view of a battery pack
in accordance with one embodiment of the present in-
vention; FIG. 1b is an exploded perspective view of the
battery pack shown in FIG. 1a; FIG. 2 is a bottom per-

spective view of a circuit module of the battery pack
shown in FIG. 1b; FIG. 3 is a perspective view of a bare
cell, a circuit module, a loop antenna and a PTC device
of the battery pack shown in FIG. 1b; FIG. 4 is a perspec-
tive view of a PTC device shown in FIG. 3; and FIG. 5 is
a cross-sectional view taken along the line A-A’ of FIG. 3.
[0027] Referring to FIGS. 1a, 1b and 2, a battery pack
100 in accordance with one embodiment of the present
invention includes a bare cell 110, a circuit module 120,
a first lead plate 132, second lead plates 134, an elec-
tromagnetic shielding tape 140, a loop antenna 150 and
a PTC device 160, an upper cover 170, a lower cover
180 and a label 190.
[0028] The bare cell 110 and the circuit module 120
are electrically connected through the first lead plate 132
and the second lead plates 134 to form a core pack. The
upper cover 170 and the lower cover 180 are assembled
into the core pack, followed by attachment of the label
190 to fabricate a battery pack 100.
[0029] The bare cell 110 supplies electrical energy,
and includes an electrode assembly composed of a pos-
itive electrode, a negative electrode and a separator dis-
posed therebetween; a container-type can 111 formed
of a metal and housing the electrode assembly and an
electrolyte; and a cap assembly 112 for sealing an open
part of the can 111. The cap assembly 112 shown in FIG.
1b includes a cap plate 113 formed of metal, an electrode
terminal 114 formed protruding from the cap plate 113,
and a gasket 115 disposed between the cap plate 113
and the electrode terminal 114 for insulating the electrode
terminal 114 from the cap plate 113.
[0030] The can 111 and the cap plate 113 per se serve
as a terminal in some embodiments, and in this embod-
iment of the present invention the can 111 and the cap
plate 113 work as a positive electrode. Therefore, illus-
tration will be given in which the electrode terminal 114
serves as a negative electrode. Further, an alternative
embodiment is also possible where the can 111, the cap
plate 113 and the electrode terminal 114 have polarities
opposite to the polarities specified above.
[0031] The bare cell 110, as shown in FIG. 1b. includes
an upper surface 110a with protrusion of the electrode
terminal 114 being insulated by the gasket 115, a pair of
short lateral sides 110b, 110c and a pair of long lateral
sides 110d, 110e in connection with the upper surface
110a, and a lower surface 110f in connection with the
lateral sides 110b, 110c, 110d, 110e and opposite to the
upper surface 110a. The pair of short lateral sides 110b,
110c are generally narrow-width lateral sides in connec-
tion with the upper surface 110a of the bare cell 110,
whereas the pair of long lateral sides 110d, 110e are
wide-width lateral sides of the bare cell 110. Meanwhile,
in an embodiment of the present invention, the upper
surface 110a of the bare cell 110 is defined as facing an
upward direction of the bare cell 110, whereas the lower
surface 110f of the bare cell 110 is defined as facing a
downward direction of the bare cell 110.
[0032] Referring to FiGs. 1b to 3, the circuit module
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120 is disposed on an upper part of the bare cell 110 to
thereby result in electrical connection with the bare cell
110, and includes a circuit board 121, an external terminal
portion 122 and a welding hole 124. Further, the circuit
module 120 further includes an antenna connection pad
127 and a PTC connection pad 128.
[0033] The circuit board 121 is formed of a resin plate,
and includes a charge/discharge circuit pattern for pro-
viding a uniform charge state of the battery through con-
trol of charge and discharge thereof, or a protection circuit
pattern for preventing overdischarge and overcharge of
the battery. The circuit board 121 includes circuit ele-
ments 123 installed on a lower surface 121b to create a
charge/discharge circuit pattern and a protection circuit
pattern. In some embodiments of the present invention,
the upper surface 121 a of the circuit board 121 conforms
to and defines an upper surface of the circuit module 120,
and the lower surface 121b of the circuit board 121 con-
forms to and defines a lower surface of the circuit module
120.
[0034] The external terminal portion 122 is installed on
the upper surface 121a of the circuit board 121, and pro-
vides electrical connection between the circuit board 121
and external electronic equipment. The external terminal
portion 122 include in this embodiment power terminals
122a, 122b, an antenna terminal 122c and an identifica-
tion (ID) terminal 122d, each of which is formed of a metal.
[0035] the welding hole 124 is formed to extend
through the upper surface 121 a and the lower surface
121b of the circuit board 121. The welding hole 124 is
positioned in a region corresponding to the electrode ter-
minal 114 of the bare cell 110, thereby providing a weld-
ing space upon welding of the first lead plate 132 to the
electrode terminal 114 of the bare cell 110 by resistance
welding.
[0036] The antenna connection pad 127 is formed of
a metal plate on one side of the lower surface 121b of
the circuit board 121. The antenna connection pad 127
is in electrical connection with the antenna terminal 122c
through a separate circuit pattern formed on the circuit
board 121. Specifically, the antenna connection pad 127
includes a first antenna connection pad 127a and a sec-
ond antenna connection pad 127b. The first antenna con-
nection pad 127a and the second antenna connection
pad 127b are in electrical connection with a first antenna
lead plate 153 and a second antenna lead plate 154,
respectively, of a loop antenna 150 which will be illus-
trated hereinafter. Accordingly, the antenna connection
pad 127 provides electrical connection between the an-
tenna terminal 122c and the loop antenna 150.
[0037] The PTC connection pad 128 is formed of a
metal plate on the other side of the lower surface 121b
of the circuit board 121. The PTC connection pad 128 is
electrically connected to the power terminals 122a, 122b
through a charge/discharge circuit pattern of the circuit
board 121. Specifically, the PTC connection pad 128 in-
cludes a first PTC connection pad 128a and a second
PTC connection pad 128b in this embodiment. The first

PTC connection pad 128a and the second PTC connec-
tion pad 128b are in electrical connection with a first PTC
lead plate 164 and a second PTC lead plate 166, respec-
tively, of a PTC device 160 which will be described here-
inafter. Accordingly, the PTC connection pad 128 pro-
vides electrical connection between the power terminals
122a, 122b and the PTC device 160.
[0038] The first lead plate 132 is installed to cover the
welding hole 124 on the lower surface 121b of the circuit
board 121, resulting in electrical connection with a neg-
ative electrode wiring pattern of the circuit module 120,
and is electrically connected to the electrode terminal
114 through the welding hole 124 by resistance welding.
The first lead plate 132 is formed of metal, for example,
nickel or nickel alloy. The first lead plate 132 is connected
to the electrode terminal 114, thus serving as a negative
electrode together with the electrode terminal 114.
[0039] The second lead plates 134 are installed at re-
spective ends of the lower surface 121b of the circuit
board 121 to result in electrical connection with a positive
electrode wiring pattern of the circuit module 120, and
extend to connect with the upper surface 110a of the bare
cell 110 to be electrically connected to the upper surface
110a of the bare cell 110. The second lead plates 134
are formed of a metal, for example, nickel or nickel alloy.
The second lead plates 134 are connected to the upper
surface 110a of the bare cell 110 so the second lead
plates can act as a positive electrode.
[0040] The electromagnetic shielding tape 140 is con-
nected to one side of the bare cell 110, for example, a
long lateral side 110d. Specifically, the electromagnetic
shielding tape 140 is disposed between the long lateral
side 110d of the bare cell 110 and the loop antenna 150
which will be described hereinafter. The electromagnetic
shielding tape 140 absorbs electromagnetic waves com-
ing from the loop antenna 150, thus preventing adverse
effects of electromagnetic waves of the loop antenna 150
on charge/discharge operation of the bare cell 110. For
this purpose, a substrate of the electromagnetic shielding
tape 140 is provided with a conductive pattern, such that
electromagnetic waves of the loop antenna 150 can be
grounded. In order to achieve effective shielding of elec-
tromagnetic waves of the loop antenna 150, the electro-
magnetic shielding tape 140 is formed in some embodi-
ments of the invention to have a width greater than at
least the loop antenna 150 connected to the long lateral
side 110d of the bare cell 110.
[0041] The loop antenna 150 is attached to one side
of the bare cell 110. As will be discussed in more detail,
the the loop antenna 150 provides a loop antenna ar-
rangement that comprises an antenna portion. The loop
antenna arrangement also comprises a PTC device 160.
In one embodiment, the loop antenna 150 is attached to
cover the electromagnetic shielding tape 140 attached
to the long lateral side 110d of the bare cell 110. The loop
antenna 150 is electrically connected to the antenna ter-
minal 122c through the antenna connection pad 127 and
a separate circuit pattern formed on the circuit board 121,
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which can result in electrical connection with external
electronic equipment such as portable terminals. The
loop antenna 150 is formed to generate induced electro-
motive force. Therefore, the loop antenna 150 can re-
ceive radio frequency (RF) signals received from other
external electronic equipment (such as a card reader)
and provide electrical signals to external electronic equip-
ment to which the battery pack 100 is mounted, and can
transmit transmission signals coming from the external
electronic equipment with installation of the battery pack
100 to other external electronic equipment such as a card
reader. Examples of radio frequencies may include
broadcast frequency, e.g. digital multimedia broadcast-
ing (DMB), radiofrequency identification (RFID) reading
frequency, smart card scan frequency and equivalent fre-
quency thereof.
[0042] Specifically, in this embodiment, the loop an-
tenna 150 includes a first coverlay (e.g. a film, layer or a
substrate) 151, an antenna pattern 152, a first antenna
lead plate 153, a second antenna lead plate 154 and a
second coverlay (e.g. a film, layer or a substrate) 155. In
this embodiment, the loop antenna 150 may have a max-
imum thickness of from about 0.3 mm to about 0.5 mm.
[0043] In this embodiment, the first coverlay 151 is
formed in the form of a thin film of a plastic resin and
serves to protect the antenna pattern 152 which will be
illustrated hereinafter.
[0044] In some embodiments, the antenna pattern 152
may be formed to extend along the edges of the first
coverlay 151 so that an antenna line is wound several
times on the first coverlay 151. The antenna pattern 152
can receive a radio frequency signal from the outside to
thereby generate induced electromotive force in an elec-
tronic chip contained in external electronic equipment
with installation of the battery pack 100, and transmit
transmission signals coming from the electronic chip to
external devices.
[0045] The first antenna lead plate 153 and the second
antenna lead plate 154 are connected to respective ends
of the antenna pattern 152, and extend to contact the
first and second antenna connection pads 127a, 127b of
the circuit module 120. The first antenna lead plate 153
and the second antenna lead plate 154 provide electrical
connection between the antenna pattern 152 and the ex-
ternal electronic equipment with installation of the battery
pack 100, thereby allowing for communication between
the external electronic equipment with installation of the
battery pack 100 and the other external electronic equip-
ment. Here, the first antenna lead plate 153 and the sec-
ond antenna lead plate 154 may be formed of metal in
some embodiments of the invention.
[0046] Specifically, the first antenna lead plate 153 in-
cludes a first base portion 153a connected to one end of
the antenna pattern 152, and a first extension portion
153b bending and extending from the first base portion
153a and connected to the first antenna connection pad
127a.
[0047] Similarly, the second antenna lead plate 154

includes a second base portion 154a connected to the
other end of the antenna pattern 152, and a second ex-
tension portion 154b bending and extending from the
second base portion 154a and connected to the second
antenna connection pad 127b.
[0048] The second coverlay 155 is formed in the form
of a thin film of a plastic resin, and covers the antenna
pattern 152 to combine with the first coverlay 151 and is
opposite to one side of the bare cell 110. The second
coverlay 155, in conjunction with the first coverlay 151,
protects the antenna pattern 152.
[0049] The PTC device 160 is disposed on one side
of the loop antenna 150. In other words, the loop antenna
150 provides a loop antenna arrangement that comprises
an antenna portion and the PTC device 160. In one em-
bodiment, the PTC device 160 is disposed on the outside
of the antenna pattern 152, between the first coverlay
151 and the second coverlay 155 of the loop antenna
150, and is electrically connected to a charge/discharge
circuit pattern of the circuit module 120. However, in other
embodiments, the PTC device 160 could be provided on
another portion of the loop antenna arrangement. The
PTC device 160 can prevent the rupture of the battery
pack 100 due to excessive heat generation through in-
terruption of a flow of electrical current when the battery
pack 100 undergoes heat generation and rises to a high
temperature beyond the preset temperature due to, for
example, a flow of overcurrent or overvoltage.
[0050] Specifically, referring to FIGS. 3 to 5, the PTC
device 160 includes a PTC body 162, a first PTC lead
plate 164 and a second PTC lead plate 166 in this em-
bodiment. In some embodiments, the PTC device 160
may have a maximum thickness of from about 0.5 mm
to about 0.7 mm.
[0051] The PTC body 162 is interposed between the
first coverlay 151 and the second coverlay 155 of the
loop antenna 150, and is fabricated by dispersing con-
ductive particles in a crystalline polymer in this embodi-
ment. Other embodiments may employ PTC devices
made out of alternative materials. The PTC body 162 of
this embodiment is a device which reaches almost an
infinite electrical resistance when a temperature exceeds
a certain critical value so it can interrupt charge/discharge
current when the battery pack 100 is exposed to abnor-
mally high temperature conditions. Since the PTC body
162 performs a reversible operation, it allows again for
a flow of charge/discharge current when the temperature
of the battery pack 100 drops below the critical value.
Accordingly, the PTC body 162 can serve as a safety
device for prevention of the rupture of the battery pack
100 due to the occurrence of excessive heat generation.
[0052] The first PTC lead plate 164 is connected to
one surface of the PTC body 162 and extends to connect
with the first PTC connection pad 128a of the circuit mod-
ule 120. A portion of the first PTC lead plate 164. is dis-
posed between the first coverlay 151 and the second
coverlay 155 of the loop antenna 150.
[0053] Specifically, in this embodiment, the first PTC
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lead plate 164 includes a first contact portion 164a in
contact with one surface of the PTC body 162, a first
connection portion 164b bending and extending from the
first contact portion 164a, and a first extension portion
164c bending and extending from the first connection
portion 164b and in contact with the first PTC connection
pad 128a of the circuit module 120.
[0054] The second PTC lead plate 166 is connected
to another surface of the PTC body 162 and extends to
connect with the second PTC connection pad 128b of
the circuit module 120. A portion of the second PTC lead
plate 166 is disposed between the first coverlay 151 and
the second coverlay 155 of the loop antenna 150.
[0055] Specifically, in this embodiment, the second
PTC lead plate 166 includes a second contact portion
166a in contact with another surface of PTC body 162,
a second connection portion 166b bending and extending
from the second contact portion 166a, and a second ex-
tension portion 166c bending and extending from the sec-
ond connection portion 166b and in contact with the sec-
ond PTC connection pad 128b of the circuit module 120.
[0056] The first PTC lead plate 164 and the second
PTC lead plate 166 provide electrical connection be-
tween the PTC body 162 and a charge/discharge circuit
pattern (not shown) of the circuit board 121, such that
the PTC body 162 can interrupt a flow of electric current
when the PTC body 162 exceeds the critical temperature
due to the occurrence of overcurrent or overvoltage upon
charge/discharge of the battery pack 100. The first PTC
lead plate 164 and the second PTC lead plate 166 may
be formed of -metal.
[0057] Hereinafter, the connection relationship will be
illustrated between the bare cell 110, the circuit module
120, the loop antenna 150 and the PTC device 160 as
configured above.
[0058] Referring to FIG. 3, the loop antenna 150 with
disposition of the PTC device 160 on one side thereof is
connected to one side of the bare cell 110, and the loop
antenna 150 and the PTC device 160 are in electrical
connection with the circuit module 120. Accordingly, as
compared to conventional installation of the PTC device
in the circuit module, a larger installation space for mount-
ing of circuit elements 123 can be secured in the circuit
module 120, and the number of circuit pattern layers in-
side the circuit board 121 can also be reduced because
the mounting space of the circuit elements 123 is secured
in the circuit module 120.
[0059] Further, in this embodiment, the PTC device
160 is installed in a portion of the loop antenna 150, e.g.
in a region which does not overlap with the antenna pat-
tern 152, between the first coverlay 151 and the second
coverlay 155. Accordingly, it is possible to minimize or
reduce design constraints associated with the thickness
and width of the battery pack 100 to which the loop an-
tenna 150 is applied.
[0060] Further, the PTC device 160 is positioned on
one side of the bare cell 110, and is therefore operated
by direct effects of heat generation of the bare cell 110

when the battery pack 100 is exposed to overcharge or
overcurrent conditions. As a result, operation reliability
of the PTC device 160 can be enhanced, and therefore
reliability for prevention of the rupture of the battery pack
100 can be improved.
[0061] The upper cover 170 is connected to an upper
part of the bare cell 110 and houses the circuit module
120 in an internal space thereof. The upper cover 170
may include a cover plate 171 and a side wall 174 ex-
tending from the cover plate 171 toward the circuit mod-
ule 120.
[0062] The cover plate 171 may be formed to generally
conform to the shape of the upper surface 110a of the
bare cell 110. An internal surface of the cover plate 171
is in contact with the upper surface 121a of the circuit
board 121. The cover plate 171 includes a through-hole
175 formed in the region corresponding to the external
terminal portion 122. The through-hole 175 exposes the
external terminal portion 122 to the outside of the battery
pack 100, which allows for electrical connection between
the battery pack 100 and external electronic equipment
(not shown).
[0063] The side wall 174 includes two ends 172 of the
upper cover 170, and a connection portion 173 between
the ends 172. The ends 172 are in contact with regions
corresponding to the short lateral sides 110b, 110c out
of the upper surface 110a of the bare cell 110 and support
the upper cover 170. The connection portion 173 extends
further toward the circuit module 120 than the ends 172.
A region of the connection portion 173 covering an upper
part of a pair of long lateral sides 110d, 110e of the bare
cell 110 is enclosed by a label 190 which will be illustrated
hereinafter.
[0064] The lower cover 180 is attached to a lower part
of the bare cell 110. The lower cover 180 may include a
bottom plate 181, and extension portions 182 extending
from the bottom plate 181 toward the bare cell 110.
[0065] The bottom plate 181 generally conforms to the
lower surface 110f of the bare cell 110, and is attached
to the lower surface 110f of the bare cell 110 by an ad-
hesive member 185.
[0066] The extension portions 182 cover lower parts
of the long lateral sides 110d, 110e of the bare cell 110.
The extension portions 182 are enclosed by a label 190
which will be illustrated hereinafter.
[0067] The label 190 is attached to enclose the lateral
sides 110b, 110c, 110d, 110e of the bare cell 110. The
label 190 covers a portion of the connection portion 173
of the upper cover 170 and the extension portion 182 of
the lower cover 180.
[0068] As such, the battery pack 100 in accordance
with one embodiment of the present invention is fabricat-
ed with positioning of the PTC device 160 on one side of
the loop antenna 150 connected to one side of the bare
cell 110. As compared to conventional installation of the
PTC device in the circuit module, the aforementioned
configuration allows securing a mounting space of circuit
elements 123 in the circuit module 120 and it is also pos-
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sible to minimize or reduce the number of circuit pattern
layers inside the circuit board 121 because the mounting
space of the circuit elements 123 is secured.
[0069] Further, the battery pack 100 in accordance
with one embodiment of the present invention is config-
ured such that the PTC device 160 is installed in a portion
of the loop antenna 150, e.g. in a region which does not
overlap with the antenna pattern 152 between the first
coverlay 151 and the second coverlay 155 of the loop
antenna 150. Accordingly, it is possible to minimize or
reduce design constraints associated with the thickness
and width of the battery pack 100 when a loop antenna
is applied.
[0070] Further, the battery pack 100 in accordance
with one embodiment of the present invention can be
configured such that the PTC device 160 is positioned
on one side of the bare cell 110, and is therefore operated
by direct effects of heat generation of the bare cell 110
when the battery pack 100 is exposed to overcharge or
overcurrent conditions. As a result, the battery pack 100
in accordance with one embodiment of the present in-
vention enhances operation reliability of the PTC device
160, and therefore reliability for prevention of the rupture
of the battery pack 100 can be improved.
[0071] Hereinafter, a battery pack 200 in accordance
with another embodiment of the present invention will be
illustrated.
[0072] The configuration of the battery pack 200 ex-
cept for an electromagnetic shielding tape 240 is identical
to that of the battery pack 100 in accordance with the
previous embodiment of the present invention, so details
thereof will be omitted herein. Like reference numerals
refer to like elements throughout the specification and
drawings. The following is given to address the configu-
ration of the electromagnetic shielding tape 240.
[0073] FIG. 6a is a perspective view of a battery pack
in accordance with another embodiment of the present
invention. FIG. 6b is an exploded perspective view of the
battery pack shown in FIG. 6a. FIG. 7 is a perspective
view of a bare cell, a circuit module, a loop antenna and
a PTC device of the battery pack shown in FIG. 6b. FIG.
8 is a cross-sectional view taken along the line B-B’ of
FIG. 7. FIG. 9 is a plan view of an electromagnetic shield-
ing tape connected to a PTC device of the battery pack
shown in FIG. 7.
[0074] Referring to FIGS. 6a, 6b, 7 and 8, the battery
pack 200 in one embodiment includes a bare cell 110, a
circuit module 120, a first lead plate 132, second lead
plates 134, an electromagnetic shielding tape 240, a loop
antenna 150 and a PTC device 160, an upper cover 170,
a lower cover 180 and a label 190.
[0075] Referring to FIG. 6a and FIG. 9, the material,
attachment site and function of the electromagnetic
shielding tape 240 are substantially similar to those of
the electromagnetic shielding tape 140 shown in FIG. 1b.
Unlike the tape 140, the electromagnetic shielding tape
240 further includes a receiving groove 242 formed in a
region generally corresponding to the PTC device 160.

The electromagnetic shielding tape 240 is provided to
ensure that the PTC device 160 can be housed in the
receiving groove 242, when the loop antenna 150 having
the PTC device 160 positioned thereon is connected to
one side of the bare cell 110, e.g. the long lateral side
110d. Accordingly, the electromagnetic shielding tape
240 can reduce a thickness of the battery pack 200 as
compared to a conventional battery pack.
[0076] As described above, the battery pack 200 is
configured in a manner that the PTC device 160 connect-
ed to one side of the loop antenna 150 is housed in the
receiving groove 242 of the electromagnetic shielding
tape 240, thereby resulting in reduction of a thickness of
the battery pack 200 due to the PTC device 160 com-
pared to a conventional device. As a consequence, when
the loop antenna 150 is used, it is possible to further
minimize constraints of the thickness, as compared to
the battery pack 100 in accordance with the previous
embodiment of the present invention.
[0077] As apparent from the above description, a bat-
tery pack in accordance with embodiments of the present
invention is fabricated with positioning of a PTC device
on one side of a loop antenna arrangement attached to
one side of a bare cell. Therefore, as compared to con-
ventional installation of the PTC device in the circuit mod-
ule, the aforementioned configuration allows securing a
larger mounting space of circuit elements in the circuit
module and it is also possible to minimize the number of
circuit pattern layers inside the circuit board, due to se-
curing of the mounting space for the circuit elements.
[0078] Further, the battery pack in accordance with
embodiments of the present invention is configured such
that the PTC device is installed in a portion of the loop
antenna arrangement, e.g. in a region which does not
overlap with an antenna pattern, between the first cov-
erlay and the second coverlay of the loop antenna. Ac-
cordingly, it is possible to minimize or reduce design con-
straints associated with thickness and width of the battery
pack when it is desired to incorporate a loop antenna.
[0079] Further, due to the installation of the PTC device
on one side of the bare cell, the PTC device can be op-
erated directly in response to heat generation of the bare
cell when the battery pack is in overcharge or overcurrent
conditions. As a result, the battery pack in accordance
with embodiments of the present invention enhances op-
eration reliability of the PTC device, thereby improving
reliability for preventing the rupture of the battery pack.

Claims

1. A battery pack comprising:

a bare cell (110);
a circuit module (120) electrically connected to
the bare cell;
an antenna arrangement (150) electrically con-
nected to the circuit module; and
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a positive temperature coefficient, PTC, device
(160) electrically connected to the circuit mod-
ule, wherein the PTC device is provided on the
antenna arrangement.

2. A battery pack according to claim 1, wherein the an-
tenna arrangement comprises:

a first coverlay;
an antenna pattern;
a first antenna lead plate and a second antenna
lead plate connected to the antenna pattern; and
a second coverlay covering the antenna pattern,
the antenna pattern located between the first
and second coverlays.

3. A battery pack according to claim 2, wherein the an-
tenna pattern is arranged to extend around edges of
the first coverlay.

4. A battery pack according to claim 2 or 3, the PTC
device is located between the first and second cov-
erlays.

5. A battery pack according to any one of claims 2 to
4, wherein the PTC device is located on an outside
of the antenna pattern.

6. A battery pack according to any one of claims 2 to
5, wherein the first antenna lead plate includes a first
base portion connected to a first end of the antenna
pattern and a first extension portion extending at an
angle from the first base portion, and
wherein the second antenna lead plate includes a
second base portion connected to a second end of
the antenna pattern and a second extension portion
extending at an angle from the second base portion.

7. A battery pack according to any one of claims 2 to
6, wherein at least a portion of the PTC device is
located between the bare cell and the circuit module.

8. A battery pack according to any one of claims 2 to
7, wherein the antenna arrangement is located ad-
jacent a side of the bare cell.

9. A battery pack according to claim 8, wherein the side
of the bare cell that the antenna arrangement is lo-
cated adjacent is a major side of the bare cell, said
major side extending between two ends of the bare
cell, wherein the circuit module is located adjacent
one of the ends of the bare cell.

10. A battery pack according to any one of claims 2 to
9, wherein the PTC device comprises conductive
particles dispersed in a crystalline polymer, and
wherein the PTC device includes:

a PTC body between the first coverlay and the
second coverlay;
a first PTC lead plate connected to a first surface
of the PTC body; and
a second PTC lead plate connected to a second
surface of the PTC body.

11. A battery pack according to claim 10, wherein the
first PTC lead plate includes a first contact portion in
contact with a first surface of the PTC body, a first
connection portion extending from the first contact
portion, and a first extension portion extending at an
angle from the first connection portion, and
wherein the second PTC lead plate includes a sec-
ond contact portion in contact with a second surface
of the PTC body, a second connection portion ex-
tending from the second contact portion, and a sec-
ond extension portion extending at an angle from the
second connection portion.

12. A battery pack according to claim 11, wherein the
circuit module includes an antenna connection pad
and a PTC connection pad on a surface of the circuit
module,
wherein the antenna connection pad comprises a
first antenna connection pad and a second antenna
connection pad connected to the first extension por-
tion of the first antenna lead plate and to the second
extension portion of the second antenna lead plate,
respectively, and
wherein the PTC connection pad comprises a first
PTC connection pad and a second PTC connection
pad connected to the first extension portion of the
first PTC lead plate and to the second extension por-
tion of the second PTC lead plate, respectively.

13. A battery pack according to any one of claims 1 to
12, further comprising an electromagnetic shielding
tape located between the bare cell and the antenna
arrangement.

14. A battery pack according to claim 13, wherein the
electromagnetic shielding tape includes a receiving
groove located adjacent the PTC device.

15. A battery pack according to any one of claims 1 to
14, wherein the circuit module includes an external
terminal portion, and
wherein the external terminal portion includes a pow-
er terminal electrically connected to the PTC device
and an antenna terminal electrically connected to
the antenna arrangement.

Patentansprüche

1. Batteriepack, umfassend:
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eine freiliegende Zelle (110);
ein Schaltungsmodul (120), das elektrisch mit
der freiliegenden Zelle verbunden ist;
eine Antennenanordnung (150), die elektrisch
mit dem Schaltungsmodul verbunden ist; und
eine Vorrichtung für einen positiven Tempera-
turkoeffizienten, PTC, (160), die elektrisch mit
dem Schaltungsmodul verbunden ist, wobei die
PTC-Vorrichtung auf der Antennenanordnung
bereitgestellt ist.

2. Batteriepack nach Anspruch 1, wobei die Antennen-
anordnung umfasst:

eine erste Deckfolie;
ein Antennenmuster;
eine erste Antennenzuführungsptatte und eine
zweite Antennenzuführungsplatte, die mit dem
Antennenmuster verbunden sind; und
eine zweite Deckfolie, die das Antennemnuster
abdeckt, wobei das Antennenmuster sich zwi-
schen der ersten und zweiten Deckfolie befin-
det.

3. Batteriepack nach Anspruch 2, wobei das Antennen-
muster angeordnet ist, um sich um die Kanten der
ersten Deckfolie zu erstrecken.

4. Batteriepack nach Anspruch 2 oder 3, wobei die
PTC-Vorrichtung sich zwischen der ersten und zwei-
ten Deckfolie befindet.

5. Batteriepack nach einem der Ansprüche 2 bis 4, wo-
bei die PTC-Vorrichtung sich auf einer Außenseite
des Antennenmusters befindet.

6. Batteriepack nach einem der Ansprüche 2 bis 5, wo-
bei die erste Antennenzuführungsplatte einen ersten
Basisabschnitt, der mit einem ersten Ende des An-
tennenmusters verbunden ist, und einen ersten Er-
weiterungsabschnitt, der sich in einem Winkel von
dem ersten Basisabschnitt erstreckt, enthält, und
wobei die zweite Antennenzuführungsplatte einen
zweiten Basisabschnitt, der mit einem zweiten Ende
des Antennenmusters verbunden ist, und einen
zweiten Erweiterungsabschnitt, der sich in einem
Winkel von dem zweiten Basisabschnitt erstreckt,
enthält.

7. Batteriepack nach einem der Ansprüche 2 bis 6, wo-
bei sich mindestens ein Teil der PTC-Vorrichtung
zwischen der freiliegenden Zelle und dem Schal-
tungsmodul befindet.

8. Batteriepack nach einem der Ansprüche 2 bis 7, wo-
bei die Antennenanordnung sich angrenzend an ei-
ner Seite der freiliegenden Zelle befinde.

9. Batteriepack nach Anspruch 8, wobei die Seite der
freiliegenden Zelle, an der sich die Antennenanord-
nung angrenzend befindet, eine Hauptseite der frei-
liegenden Zelle ist, wobei die Hauptseite sich zwi-
schen zwei Enden der freiliegenden Zelle erstreckt,
wobei das Schaltungsmodul sich angrenzend an ei-
nem der Enden der freiliegenden Zelle befindet.

10. Batteriepack nach einem der Ansprüche 2 bis 9, wo-
bei die PTC-Vorrichtung leitende Partikel umfasst,
die in einem kristallinen Polymer verteilt sind, und
wobei die PTC-Vorrichtuug enthält:

einen PTC-Körper zwischen der ersten Deckfo-
lie und der zweiten Deckfolie;
eine erste PTC-Zuführungsplatte, die mit einer
ersten Oberfläche des PTC-Körpers verbunden
ist; und
eine zweite PTC-Zuführungsplatte, die mit einer
zweiten Oberfläche des PTC-Körpers verbun-
den ist.

11. Batteriepack nach Anspruch 10, wobei die erste
PTC-Zuführungsplatte einen ersten Kontaktab-
schnitt in Kontakt mit einer ersten Oberfläche des
PTC-Körpers, einen ersten Verbindungsabschnitt,
der sich von dem ersten Kontaktabschnitt erstreckt,
und einen ersten Erweiterungsabschnitt, der sich in
einem Winkel von dem ersten Verbindungsabschnitt
erstreckt, enthält, und
wobei die zweite PTC-Zuführungsplatte einen zwei-
ten Kontaktabschnitt in Kontakt mit einer zweiten
Oberfläche des PTC-Körpers, einen zweiten Verbin-
dungsabschnitt, der sich von dem zweiten Kontakt-
abschnitt erstreckt, und einen zweiten Erweiterungs-
abschnitt, der sich in einem Winkel von dem zweiten
Verbindungsabschnitt erstreckt, enthält.

12. Batteriepack nach Anspruch 11, wobei das Schal-
tungsmodul eine Antennenverbindungs-An-
schlussfläche und eine PTC-Verbindungs-An-
schlussfläche auf einer Oberfläche des Schaltungs-
moduls enthält,
wobei die Antennenverbindungs-Anschlussfläche
eine erste Antennenverbindungs-Anschlussfläche
und eine zweite Antennenverbindungs-An-
schlussfläche umfasst, die mit dem ersten Erweite-
rungsabschnitt der ersten Antennenzuführungsplat-
te bzw. mit dem zweiten Erweiterungsabschnitt der
zweiten Antennenzuführungsplatte verbunden sind,
und
wobei die PTC-Verbindungs-Anschlussfläche eine
erste PTC-Verbindungs-Anschlussfläche und eine
zweite PTC-Verbindungs-Anschlussfläche umfasst,
die mit dem ersten Erweiterungsabschnitt der ersten
PTC-Zuführungsplatte bzw. mit dem zweiten Erwei-
terungsabschnitt der zweiten PTC-Zuführungsplatte
verbunden sind.
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13. Batteriepack nach einem der Ansprüche 1 bis 12,
weiter umfassend ein elektromagnetisches Abschir-
mungsband, das sich zwischen der freiliegenden
Zelle und der Antennenanordnung befindet.

14. Batteriepack nach Anspruch 13, wobei das elektro-
magnetische Abschirmungsband eine Aufnahmeril-
le enthält, die sich angrenzend an der PTC-Vorrich-
tung befindet.

15. Batteriepack nach einem der Ansprüche 1 bis 14,
wobei das Schaltungsmodul einen externen An-
schlussabschnitt enthält, und
wobei der externe Anschlussabschnitt einen Lei-
stungsanschluss, der elektrisch mit der PTC-Vor-
richtung verbunden ist, und einen Antennenan-
schluss, der elektrisch mit der Antennenanordnung
verbunden ist, enthält.

Revendications

1. Bloc-batteries comprenant:

une pile nue (110) ;
un module de circuit (120) connecté électrique-
ment à la pile nue ;
un agencement d’antenne (150) connecté élec-
triquement au module de circuit ; et
un dispositif à coefficient de température positif,
CTP, (160) connecté électriquement au module
de circuit, dans lequel le dispositif CTP est prévu
sur l’agencement d’antenne.

2. Bloc-batteries selon la revendication 1, dans lequel
l’agencement d’antenne comprend :

une première couche de recouvrement;
un motif d’antenne ;
une première plaque conductrice d’antenne et
une deuxième plaque conductrice d’antenne
connectées au motif d’antenne ; et
une deuxième couche de recouvrement recou-
vrant le motif d’antenne, le motif d’antenne étant
situé entre les première et deuxième couches
de recouvrement.

3. Bloc-batteries selon la revendication 2. dans lequel
le motif d’antenne est agencé de manière à s’étendre
autour des bords de la première couche de recou-
vrement.

4. Bloc-batteries selon la revendication 2 ou 3, dans
lequel le dispositif CTP est situé entre les première
et deuxième couches de recouvrement.

5. Bloc-batteries selon l’une quelconque des revendi-
cations 2 à 4, dans lequel le dispositif CTP est situé

sur une partie extérieure du motif d’antenne.

6. Bloc-batteries selon l’une quelconque des revendi-
cations 2 à 5, dans lequel la première plaque con-
ductrice d’antenne comprend une première partie de
base connectée à une première extrémité du motif
d’antenne et une première partie d’extension s’éten-
dant selon un angle de la première partie de base, et
dans lequel la deuxième plaque conductrice d’an-
tenne comprend une deuxième partie de base con-
nectée à une deuxième extrémité du motif d’antenne
et une deuxième partie d’extension s’étendant selon
un angle de la deuxième partie de base.

7. Bloc-batteries selon l’une quelconque des revendi-
cations 2 à 6, dans lequel au moins une partie du
dispositif CTP est située entre la pile nue et le module
de circuit.

8. Bloc-batteries selon l’une quelconque des revendi-
cations 2 à 7, dans lequel l’agencement d’antenne
est situé adjacent à un côté de la pile nue.

9. Bloc-batteries selon la revendication 8, dans lequel
le côté de la pile nue auquel l’agencement d’antenne
est adjacent est un côté principal de la pile nue, ledit
côté principal s’étendant entre les deux extrémités
de la pile nue, dans lequel le module de circuit est
situé adjacent à l’une des extrémités de la pile nue.

10. Bloc-batteries selon l’une quelconque des revendi-
cations 2 à 9, dans lequel le dispositif CTP comprend
des particules conductrices dispersées dans un po-
lymère cristallin, et dans lequel le dispositif CTP
comprend :

un corps CTP entre la première couche de re-
couvrement et la deuxième couche de recou-
vrement;
une première plaque conductrice CTP connec-
tée à une première surface du corps CTP ; et
une deuxième plaque conductrice CTP connec-
tée à une deuxième surface du corps CTP.

11. Bloc-batteries selon la revendication 10, dans lequel
la première plaque conductrice CTP comprend une
première partie de contact qui est en contact avec
une première surface du corps CTP, une première
partie de connexion s’étendant de la première partie
de contact, et une première partie d’extension
s’étendant selon un angle de la première partie de
connexion, et
dans lequel la deuxième plaque conductrice CEP
comprend une deuxième partie de contact qui est
en contact avec une deuxième surface du corps
CTP, une deuxième partie de connexion s’étendant
de la deuxième partie de contact, et une deuxième
partie d’extension s’étendant selon un angle de la
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deuxième partie de connexion.

12. Bloc-batteries selon la revendication 11, dans lequel
le module de circuit comprend une pastille de con-
nexion d’antenne et une pastille de connexion CTP
sur une surface du module de circuit,
dans lequel la pastille de connexion d’antenne com-
prend une première pastille de connexion d’antenne
et une deuxième pastille de connexion d’antenne
connectées à la première partie d’extension de la
première plaque conductrice d’antenne et à la
deuxième partie d’extension de la deuxième plaque
conductrice d’antenne, respectivement, et
dans lequel la pastille de connexion CTP comprend
une première pastille de connexion CTP et une
deuxième pastille de connexion CTP connectées à
la première partie d’extension de la première plaque
conductrice CTP et à la deuxième partie d’extension
de la deuxième plaque conductrice CTP, respecti-
vement.

13. Bloc-batteries selon l’une quelconque des revendi-
cations 1 à 12, comprenant en outre une bande de
blindage électromagnétique située entre la pile nue
et l’agencement d’antenne.

14. Bloc-batteries selon la revendication 13, dans lequel
la bande de blindage électromagnétique comprend
une rainure de réception située adjacente au dispo-
sitif CTP.

15. Bloc-batteries selon l’une quelconque des revendi-
cations 1 à 14, dans lequel le module de circuit com-
prend une partie de borne externe, et
dans lequel la partie de borne externe comprend une
borne d’alimentation connectée électriquement au
dispositif CTP et une borne d’antenne connectée
électriquement à l’agencement d’antenne.
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